The population biology of Loligo vulgaris and Loligo forbesi in Galician waters is described based on monthly samples from the fishery obtained during the period February 1991-June 1992. Maturity was assessed using a maturity scale and indices.
I. Introduction
The European squid Loligo vulgaris Lamark, 1798 is one of the most common loliginid species in the northeastern Atlantic and the Mediterranean Sea. It is a neritic and semipelagic species distributed between the North Sea and the British Isles (55 °N) and the north African coast (20 °N), including the Mediterranean Sea (Worms, 1983; Roper et al., 1984; Guerra, 1992) .
No specialised fishery for L. vulgaris exists in the northeastern Atlantic where it is mainly a by-catch of multi-species trawling fisheries, although seasonal artisanal fisheries using hand-line jigs exist for this species (Worms, 1983; Guerra et al., 1994) .
Research into the life-cycle of L. vulgaris, from various parts of its range, has included studies from the Dutch coast (Tinbergen and Verwey, 1945) , the western Mediterranean (Mangold-Wirz, 1963; Worms, 1979; Wurtz and Giuffra, 1989) , the central-east Atlantic (Burukovki et al., 1979) , the Moroccan coast (Baddyr, 1988) , the Portuguese coast (Coelho et al., 1994; Moreno et al., 1994) and Galician waters . Studies on early post embryonic development of L. vulgaris were carded out by Von Boletzky (1979) and Turk et al. (1986) . Natsukari and Komine (1992) estimated the age and growth rate of this species based on statolith microstructure. Augustyn and Grant (1988) demonstrated the existence of subspecies in L. vulgaris off south-west Africa using morphometric and meristic characters, as well as isozyme electrophoresis.
Finally, an overall interpretation of the life-cycle of L. vulgaris was provided by Worms (1983) .
The veined squid Loligo forbesi Steenstrup, 1856 is a loliginid species of subtropical and temperate waters (it avoids temperatures below 8.5 °C) which occurs throughout the northeast Atlantic (20 to 60°N, excluding the Baltic Sea), and its range extends to the Mediterranean, the Azores and the west coast of Africa, where its limits of distribution are not very well delimited (Holme, 1974; Burukovki et al., 1979; Roper et al., 1984; Von Boletzky and Mangold, 1985; Ragonese and Jereb, 1986; Guerra, 1992; Guerra et al., 1994; Pierce et al., 1994a) .
Loligo forbesi is the only squid species fished commercially in UK waters (Pierce et al., 1994b) and in the Azores (Martins, 1982) . In Portugal and in Spain it is mainly caught as by-catch in the multispecies trawling fisheries, but also artisanal fisheries exist, employing hand-jigs Guerra et al., 1994) .
Studies on the life cycle biology of L. forbesi have covered various part of its range, including the English Channel (Holme, 1974) , the Azores (Martins, 1982; Porteiro and Martins, 1994) , Faroe (Gaard, 1987) , Scotland (Howard et al., 1987; Lum-Kong, 1992; Lum-Kong et al., 1992; Boyle and Ngoile, 1993a,b; Pierce et al., 1994a) , the Portuguese waters (Coelho et al., 1994; Moreno et al., 1994) , the Galician Sea , and the western Mediterranean (Mangold-Wirz, 1963; Ragonese and Jereb, 1986) .
Studies of laboratory culture of L. forbesi were carried out by Hanlon et al. (1985 Hanlon et al. ( , 1989 , Porteiro and Martins (1988) and Forsythe and Hanlon (1989) . Eggs and embryonic stages of this species were studied by Von Boletzky (1987a) and Segawa et al. (1988) . Porteiro and Martins (1992) have encountered naturally laid eggs from L.
forbesi for the first time in the Azores. Guerra et al. (1992) reported that in Galician waters L. vulgaris could lay different batches of eggs during the span of their spawning period, which extends throughout the year, but with a breeding peak from November to May. The results obtained from the length-frequency and modal progression analysis suggested that it had a 1 year lifecycle, and almost continuous recruitment.
Results from Guerra et al. (1992) , who also worked on L. forbesi in Galician waters suggested a 1 year life cycle, with a single breeding season peaking from December to February. A life span of 1 year was estimated from modal progression analysis.
The life-history strategy of short-lived species may be highly flexible and may change in response to changing environmental conditions (Coelho, 1985) . However, modalprogression analysis can be misleading and it should be used in combination with age determination (Caddy, 1991) .
The present study on loliginid squids in Galician waters aims to examine aspects of population structure, reproductive biology, growth and feeding of both species in more detail, and compare the results with those obtained in other areas of their ranges.
Materials and methods
Samples of L. vulgaris and L. forbesi were obtained from commercial landings in various Galician ports (Fig. 1 ). They were collected from an artisanal handjig fishery and from trawl fisheries. A total of 777 L. vulgaris (14 unsexed, 351 males and 412 females) were collected from February 1991 to June 1992. In the same period, 409 L.
forbesi (26 unsexed, 248 males and 135 females) were also collected. Samples were taken on a monthly basis throughout the period.
The squids obtained in these samples were sexed and the wet body weight (BW) noted after defrosting at room temperature. The dorsal mantle length (ML) was measured to the nearest millimetre. The size range (ML) of the L. vulgaris specimens examined varied from 65 to 385 mm for females, and 71-475 mm for males, while the size range of the L. forbesi specimens examined was 65-380 mm for females and 70-685 mm for males.
The maturity stages of males and females were assessed using a maturity scale of five stages (Boyle and Ngoile, 1993a) and gonado-somatic index. The female gonads were removed from mature (stages IV and V) animals, and length of the nidamental and accessory glands measured to the nearest millimetre. The ovary, oviducal complex and nidamental and accessory glands were weighed to the nearest 0.01 g. The penis and the testis length were noted, and the spermatophoric complex and testis weighed. The following gonado-somatic index (GSI), was calculated for monthly samples GSI= (GW/BW) x 100 where GW is gonad weight and BW is total body weight. Fecundity was estimated from females which were in maturity stages IV and V.
Samples of the ovary and oviduct were taken from their medial parts and weighed to the nearest 0.01 g. Subsamples (0.8-1.5 g) were obtained, fixed and stored in Gilson solution. The oocytes were released from the stroma by strong shaking in fresh water.
The oocytes from the ovary subsamples were counted, and the number recorded for each specimen. The estimated total number of oocytes in the ovary was then calculated.
The oocytes in subsamples were measured using a binocular microscope with ocular micrometer. Oocytes from the proximal oviduct subsamples were also counted, and then the total number of oocytes in the oviduct estimated. Maximum diameter of the oocytes was measured and recorded, excluding damaged oocytes. All mature individuals were analysed to determine mean size at maturity.
To analyse the length frequency distributions found in mature squids of both species the Harding method (1949) modified by Cassie (1954) was used. The data were plotted as cumulative percentage on probability paper. The points lie on an asymmetrically sigmoidal curve. The point of inflexion was used to separate the two groups involved: a group of small mature individuals and other of large mature ones. The two straight lines fitting the points representing each group were calculated using the least squares method. The size at maturity of small and large mature squid was where each straight line cuts the probability axes at 50%.
Spermatophores from mature males of a range of sizes were counted, using either total counts or estimates from weighed subsamples. Lengths of a random subsamples of intact spermatophores were measured. The relationships between the total number of oocytes (ON) and body weight (BW), the total number of spermatophores (SN) and BW, and the length of the spermatophores (SL) to ML were calculated. Presence of sperm in the buccal receptacle (spermatheca) was recorded.
Statoliths were taken from all specimens. The extracted statoliths were preserved in 99.5% ethyl alcohol until further preparation. Statoliths of L. vulgaris (84 males and 109 females) and L. forbesi (43 males and 31 females) were examined, specimens ranging from 80 to 430 mm ML and 120-685 mm ML respectively. They were selected to cover the whole size range.
Statoliths were prepared using the method of Arkhipkin (1991) modified by Villanueva (1992) . Increments were counted in the fight statolith using a video screen. Growth increments were counted from the focus to the end of the rostrum when possible, but from the focus to the lateral dome when the increments were not visible to the rostrum.
The digestive tract was removed, and the digestive gland and the stomach contents were weighed wet. Stomach fullness was determined according to a scale of four stages (0, empty; 1, one-quarter full; 2, half full; 3, three-quarters full; 4, full and distended). Prey were identified to the lowest possible taxa using a reference collection of fish otoliths and cephalopod beaks, but also employing the guides by Harkönen (1986 ), Schmidt (1968 , Bauzá-Rullán (1962) , Chaine (1936) and Chaine and Duvergier (1934) for fish otoliths, Zariquiey (1968) and Gonzalez-Gurriarán and Mendez (1985) for crustacean remains, and Clarke (1986) and Perez-Gándaras (1986) for cephalopod beaks.
Seasonal differences were also analysed: winter being January-March; spring, AprilJune; summer, July-September; autumn, October-December.
Results

Maturity stages
Maturation in both sexes of Loligo vulgaris shows a clearly defined annual cycle. The last mature female L. vulgaris disappeared from commercial fishery landings in July (1991). Maturation of females was apparent from August (1991) onwards, as indicated by the increasing proportion of maturing (stage III) and mature (stages IV and V) squid ( Fig. 2(A) ). Loligo vulgaris male maturity increased from August onwards in 1991, and mature males disappeared after July 1991. A peak of maturation in both sexes was observed around February ( Fig. 2(B) ).
Maturation in both sexes of L. forbesi also shows a clearly defined annual cycle. Mature female L. forbesi were caught from February 1991 to May 1991. Maturation was apparent from November 1991 to April 1992, as indicated by the increasing proportion of maturing (stage III) and mature (stages IV and V) squid, (Fig. 3(A) ). Mature L.
forbesi males were present from February 1991 to July 1991 and male maturity increased from September 1991 to April 1992 ( Fig. 3(B) ).
Gonado-somatic index
Examination of GSI data gives a similar picture of the breeding cycle (Fig. 4) . In female Loligo vulgaris GSI values were lowest in August and reached a peak in February, while the minimum and maximum values were reached 1 month earlier in males. In Loligo forbesi, males also reached peak maturity 1 month earlier than females, in December rather than in January. Tables 1 and 2 show the percentage of L. vulgaris and L. forbesi immature and mature individuals for each sex and size class.
Size at maturity
Males were more precocious than females in both species. The smallest mature male of L. vulgaris was 119 mm ML, while the smallest mature female measured 160 mm ML.
The size of mature animals in L. vulgaris ranged from 119 to 475 mm ML for males, and from 160 to 369 mm ML in females. The smallest mature male of L. forbesi was 122 mm ML, while the smallest mature female measured 160 mm ML. The sizes of mature L. forbesi specimens ranged from 122 to 685 mm ML for males, and from 160 to 380 mm ML in females.
By defining mature squid as those which have reached stages IV or V, it may be seen that two size groups of mature L. vulgaris males were found ( Fig. 5 (B) ). Sizes at maturity of the two male groups were 178 mm and 335 mm ML, respectively. Therefore, males mature at two different modal sizes, hence perhaps at two different ages. In females, however, this was not found (Fig. 5 (A) ), but rather, the size at which 50% of females were mature was approximately 195 mm ML.
Two size groups of L. forbesi mature females and males were also found (Figs. 5 (C) and 5 (D)). Sizes at maturity for the two female groups were 176 mm and 308 mm ML, respectively. Sizes at maturity of the two male groups were 172 mm and 468 mm ML, respectively. Therefore, males and females mature at two different modal sizes, hence perhaps at two different ages. (Table 3 (A) ). These categories represented 23.0 ± 17.36%, 13.0 ± 7.64% and 64.0 ± 20.6% of the total number of oocytes, respectively.
Fecundity
The oocytes found in the proximal oviduct were almost uniform in size (Table 3 (A)).
Table 3 (B) shows the estimated number of oocytes in each part of the gonad of L.
forbesi, and the size of oocytes. The estimated number of oocytes varied from 1317 to 14 956. Oocytes in the distal oviduct were found, their diameter measured 3.13 ± 1.08 ram. Three size categories of oocytes were found in the ovary: large, medium and small (Table 3(B) ). These categories represented 23.9 ± 16.21%, 33.1 ± 9.6% and 43.0 ± 22.8% of the total number of oocytes, respectively. The oocytes found in the proximal oviduct were almost uniform in size (Table 3(B)).
The relationship between the number of oocytes and ML in L. vulgaris and L. forbesi is shown in Fig. 6 . Females for both species showed a slight positive correlation with ML.
However, some females which mature at a small size produce more oocytes than those which mature at a large size. Fecundity was not related to the timing of maturity within the span of the spawning season 3.5. Male reproductive output
The maximum number of spermatophores of L. vulgaris found in the spermatophoric sac were 1010 and 1000 in two males of 119 mm and 400 mm ML, respectively. The relationship between the number of spermatophores and ML was bimodal and nonlinear. Nevertheless, it seems that the number of spermatophores increases with size, but some small males were found with a similar number of spermatophores as large ones (Fig. 7 (A) ).
Loligo vulgaris spermatophore length ranged from 9 to 20 mm but showed little variation within males. A positive linear relationship was found between the spermatophore length (SL) and ML ( Fig. 8 (A) ). This shows that SL increases with the size of the animal. The equation that expresses the relationship between SL and ML was as follows SL = 0.03189ML + 4.5072 r 2 = 0.8950, N = 75
The relationship between the number of spermatophores (SN) and ML of L. forbesi is shown in Fig. 7(B) . The maximum number of spermatophores found was 1035 in a male of 150 mm ML. The general trend of this relationship suggests that the larger males have fewer spermatophores than the smaller ones. Two groups of mature males could be differentiated. The first group formed by specimens from 110 to 300 mm ML, and the second one by males larger than 300 mm ML. Loligo forbesi spermatophore length ranged from 7 to 25 mm but showed little variation within animals. The relationship between the spermatophore length (SL) and the ML ( The results obtained lead to the conclusion that large mature L. forbesi males produce fewer but much larger spermatophores than small mature males.
Sex ratio
For most of the year, the sex ratio of L. vulgaris (Table 4 ) was close to 1:1, with a slight predominance of females. However, the ratio rose to 3:1 females to males in December.
In the total sample, there were significantly (P< 0.05) more females than males.
The monthly sex ratio of L. forbesi is shown in Table 4 . Males were significantly more abundant than females between March and August (P< 0.05). Females only outnumbered males in November. Taking the samples as a whole, it was observed that males outnumbered females.
Mating
We observed 125 mated females of L. vulgaris in the size range 140-380 mm ML.
Mated females were in maturity stages II (6%), III (57%), IV (99%) and V (100%). The mating period appears to extend throughout the year, but only in January and February were 100% of the sampled females mated.
Twenty-eight mated females of L. forbesi were observed in the range 140-380 mm ML.
Mated females were in maturity stages III (18%), IV (100%) and V (100%). The mating period appears to extends throughout the year, except August and September. Mating was more intense from December to February when 89-100% of females in stages III and IV were found to have mated.
Spermatangia were always observed to be in the buccal pouches in L. vulgaris and L.
forbesi females. 
Feeding
The degree of fullness of stomachs in both species is shown in Table 5 and the general prey composition in Table 6 . The prey identified consisted of four major groups of animals: fish, crustaceans, cephalopods and polychaetes. Otoliths, lenses, fish bones, mandibles and appendages of crustaceans, cephalopod beaks, lenses and gladii, mandibles and setae of polychaetes were found. Algae and small gastropods and bivalves were also observed, but they were not considered as prey. Each prey item was identified to the lowest taxon. Table 7 shows the composition of the diet of L. vulgaris and L. forbesi in Galician waters.
Of the 662 stomachs of L. vulgaris examined, 235 (38.5%) contained food or traces of food (stages 1 to 4), some of these (4.3%) demonstrating a mixture of components, mainly fish and cephalopods. No feeding differences were observed between sexes (P> 0.05). The composition of the diet did not vary significantly (P> 0.05) with size.
Of the 371 stomachs of L. forbesi examined, 161 (43.8%) contained food or traces of food (scored 1-4), some of these (10.75%) demonstrating a mixture of components, mainly fish and cephalopods. No feeding differences were observed between sexes (P> 0.05). The composition of the diet did not vary significantly (P> 0.05) between 70 and 300 mm ML, but in the larger specimens (ML> 300 mm) it was significantly (P<0.01) different with respect to the smaller ones, fish being the dominant prey. food was variable, no particular trend was observed. In this species, the maximum percentage of weight of the stomach contents relative to the total body weight was 5.33% (6.23 g in a male maturity stage III of 116 g BW). The food in the stomach was typically partially digested. Fig. 11(B) shows the variation of the fullness index relative to ML in L. forbesi. As above, only size classes with more than ten specimens were taken into account and stomachs with food (scores of 1-4) were grouped together. The percentage of empty stomachs increased in proportion with size. In this species, the maximum percentage by weight of the stomach contents relative to the total body weight was 3.84% (4.39 g in an immature male of 114 g BW).
Discussion
The results on the maturity process and the spawning season of L. vulgaris obtained in the present study are similar to those found by Mangold-Wirz (1963) and Baddyr (1988) , who indicate that the species spawns throughout the year in the western Mediterranean and in the central-eastern Atlantic, and more intensively from January to October, in the western Mediterranean. Coelho et al. (1994) found that this species spawns from October to May, with a peak during November-March in the Algarve (south Portugal). Moreno et al. (1994) found that L. vulgaris spawns throughout the year, with peaks in autumn and winter in central and northern Portuguese coasts. In
Galician waters, the main spawning season extends from December to April. The two reproductive phases (March-April and June-July) observed by Worms (1983) in the western Mediterranean have not been identified in the present study.
The large variation observed in the fecundity of L. vulgar& in terms of oocytes in the ovary and oviduct, is in agreement with the observations of Baddyr (1988) , who also found a wide range (1330-42 446 oocytes) at Tifnit (Morocco), although the squid in
Tifnit have a greater fecundity than in Galicia. These figures also agree with Coelho et al. (1994) , who found a wide range (1441-14 886 oocytes) in southern Portugal.
Fecundity of this species, in terms of number of eggs produced, has been estimated by Mangold-Wirz (1963) and, in general terms, the results found in the present study (average number of eggs 4535 per egg mass) are in agreement with those found by the latter author (3000-6000 eggs per egg mass). Based on these results it seems that L.
vulgaris and L. forbesi could lay different batches of eggs during the span of their breeding period.
The maximum number of spermatophores found in mature males L. vulgaris in Galicia (1010) coincides with observations by Baddyr (1988) . The weak relationship found between the number of spermatophores and the size of males may be due to the fact that some individuals considered had already mated.
In L. forbesi, seasonal (winter or spring) peaks in spawning were reported in British waters (Holme, 1974; Howard et al., 1987; Boyle and Ngoile, 1993a) and off the Faroes (Gaard, 1987) , but spawning nevertheless occurs at other times of the year. Holme (1974) suggested a summer spawning in the English Channel. In the Azores islands, the highest values of the gonado-somatic index (GSI) were found from December to June (Porteiro and Martins, 1994) . Lum-Kong et al. (1992) found that spawning females were present in samples from December to June, with a peak spawning occurring in March, and that most records of egg masses were from these months. Eggs have also been found in August and September, which suggests that there is an extended spawning season in Scottish waters. Moreno et al. (1994) indicated that off the Portuguese coast, spawning takes place in autumn and winter. The results presented in this paper agree with those observed by Boyle and Ngoile (1993a) and Lum-Kong et al.
(1992), who show that there is an extended spawning season for this species. The spawning peak occurs from December to February in Galicia while off Scotland and in the Azores it occurs 1 or 2 months later. No summer spawning-peak was found off the north-west Iberian peninsula.
Estimates of the fecundity of L. forbesi in the present paper agree with Boyle et al. (1994) who gives a range from 1000 to 16 000 oocytes and with Boyle and Ngoile (1993a) (range 4200-17 650) in Scottish waters, and with Correia (1993) who gives 5000-32 000 oocytes in southern Portugal.
The maximum estimated number of spermatophores of L. forbesi (1035) coincides with that observed by Boyle et al. (1994) who counted 1023 spermatophores for an animal with ML of 540 mm.
The presence of three size classes of oocytes in the ovary of the maturing and mature females of both species could be an indication of an intermittent or multiple spawning pattern, as suggested for Loligo vulgaris reynaudii (Sauer and Lipinski, 1990) , in L.
forbesi and in other cephalopod species (Von Boletzky, 1987b , 1988 Harman et al., 1989) . Changes in the ovary and testis during seasonal maturity need to be tested histologically in order to confirm this suggestion.
The presence of two peaks in maturity of L. vulgaris males at different sizes and only one peak for females agrees with the observations by Coelho et al. (1994) and Moreno et al. (1994) in Portuguese waters. Boyle et al. (1994) indicate that female and male L.
forbesi mature at two different sizes in Scottish waters which is in accordance with observations of L. forbesi in the Galician Sea. This characteristic has not been observed previously. There are various possible explanations of this phenomenon.
(1) The males maturing at a small size have slower growth rates than those maturing at a larger size, both groups being of equivalent ages.
(2) Animals maturing at a small size would be from early spawning (so that the early juveniles would live through the winter), while those maturing at a large size would be from late spawning (so that the early juveniles would live through summer). This would necessarily be reflected in the presence of two clearly marked peaks in spawning, which
are not recorded in present data.
(3) Animals maturing with a large size were 2 years old, having not matured during their first year of life, which implies that there would be two life cycles, one short and one long, i.e. two reproductive cycles related to two distinct subpopulations, as proposed by Worms (1983) . Our data reject this explanation, as the life cycle of this species appears to be 1 year.
(4) The two sizes represent animals migrating from various spawning areas, the difference in size being due to different growth rates, as a result of being exposed to different environmental conditions (temperature and food availability), and to different ages.
(5) Some animals mature early and then continue to grow.
It is possible that the differences between male and female abundances of both species found (sex ratio) could be due to catch bias rather than to population structure.
The presence of spermatangia in the buccal pouches in L. vulgaris and L. forbesi female suggests that mating was head-to-head (Arnold and Williams-Arnold, 1977) .
The egg masses of L. vulgaris collected suggest that this species laid their eggs in sheltered bays and rias near the coast between 15 and 65 m depth. This agrees with observations by Mangold-Wirz (1963) and Baddyr (1988) .
The existence of microcohorts in the L. vulgaris and L. forbesi stocks was highlighted using length-frequency and modal progression analysis. Although this methodology does present problems, it can, nevertheless, prove to be a useful tool when used in conjunction with daily age reading of statoliths (Caddy, 1991) .
Seasonal studies on the age and growth of L. vulgaris have been carried out using length-frequency and modal-progression analysis (Tinbergen and Verwey, 1945; Mangold-Wirz, 1963; Worms, 1979; Baddyr, 1988) . These authors estimated the life span of the species to lie between 2 and 4 years. The preliminary results on growth presented in this study show a life span of about 1 year, which is in agreement with estimations by Turk et al. (1986) from a laboratory study, and Natsukari and Komine (1992) based on examining growth increments in statoliths.
Studies on the age and growth of L. forbesi have been carried out using length frequency and modal-progression analysis (Holme, 1974; Boyle and Ngoile, 1993b; Pierce et al., 1994b) , examining growth increments on statoliths (Martins, 1982; Gaard, 1987; Howard et al., 1987) , and in laboratory culture (Forsythe and Hanlon, 1989; Hanlon et al., 1989) . Life cycle estimates from Scotland (Howard et al., 1987; Pierce et al., 1994a) , England (Holme, 1974) , Faroe Bank (Gaard, 1987) and the Azores (Martins, 1982) all suggest a 1 year life cycle, whereas our results from fishery data suggest a lifespan of 15-16 months.
There has still been no validation of the rate of deposition of growth increments in L.
forbesi statoliths. Nevertheless, the rate has been determined in other species of loliginids (Lipinski, 1986; Yang et al., 1986; Natsukari et al., 1988) , and the present authors believe that it is quite probable that L. forbesi increments are deposited on a daily basis.
An individual variation in growth rate was also observed in four species of loliginids, Alloteuthis subulata (Lipinski, 1986) , Photololigo edulis (Natsukari et al., 1988) , Heterololigo bleekeri (Kinoshita, 1989) , and L. vulgaris (Natsukari and Komine, 1992) .
The previous findings, together with the results of this study and with previous one based on modal-progression analysis , suggest the existence of a considerable individual variation in the growth of loliginids.
The preliminary data on feeding and composition of the diet of L. vulgaris and L.
forbesi presented in this paper closely agree with the observations of other authors in these species (Burukovski et al., 1979; Worms, 1983; Martins, 1982; Gaard, 1987; Ngoile, 1987; Howard et al., 1987; Baddyr, 1988; Pierce et al., 1994c) . A more detailed discussion about this subject can be found in Rocha et al. (1993) .
The wide variety of prey eaten by both L. vulgaris and L. forbesi is consistent with the general view of squid as opportunistic predators, taking the most readily available prey (Boyle, 1990) . The predominance of fish in the diet may reflect the greater energetic profitability of feeding on fish rather than on crustaceans. Loligo vulgaris 662 61.5 8.9 7.7 10.9 11.0
Loligo forbesi 371 56.6 12.1 7.0 13.5 10.8 ª 0, empty; 1, up to one-quarter full; 2, one-quarter to one-half full; 3, one-half full to full; 4, distended. 
